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CLAIMS: What is claimed is: 

1 . A composition comprising a glycosylated interferon-beta coupled to a non- 
naturally-ocVurring polymer, said polymer comprising a polyalkylene glycol 
moiety. \ 

2. The compositio\of claim 1, wherein the polyalkylene moiety is coupled to the 
interferon-beta by\vay of a group selected from an aldehyde group, a maleimide 
group, a vinylsulfonfe group, a haloacetate group, plurality of histidine residues, a 
hydrazine group iind af^aminothiol group. ~ - — . 

3. The composition of\laim 1, wherein the glycosylated interferon-beta is 
interferon-beta- la anavis more active than interferon-beta- lb when measured in an 
antiviral assay. 

4. The composition of cjaim3, wherein the interferon-beta- la retains 0.5 to 1 times 
the potency of interferon-b^ta-la lacking said polymer, as measured in an 

- - amivtralttssay.; ' " " ' " " " " " 

5. The coni^osition of claim 1, wherein the interferon-beta is an interferon-beta- la 
fusion protein. 

6. The composition of claim 5, wherein the interferon-beta- la fusion protein 
comprises a portion of an immunoglobulin molecule. 

7. The composition oVflaims 1 or 5, wherein the interferon beta is a mutant 
interferon beta having ^it least one of the following properties: (a) the mutant has a 
higher antiviral activity than wild type inteferon-beta-la, wherein the antiviral 
activity is measured by viral induced lysis of cells; (b) the mutant has, relative to 
wild type interferon-beta- la, greater antiviral activity than antiproliferative 
activity; (c) the mutant binds interferon receptor but has, when compared to wild 
type interferon-beta- la, lowered antiviral activity and lowered antiproliferative 
activity relative to receptor binding activity. 

8. A physiologically active interferon-beta v c omposition comprising a 
physiologically active interferon-beta la coupled to a polymer comprising a 
polyalkylene glycol moiety, wherein the physiologically active interferon-beta la 
and the polyalkylene glycol moiety are arranged such that the physiologically 
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activc inter! eron^ela la in the physiologically active interferon-beta composition 
has an enhanced acuity relative to physiologically active interferon-beta lb, 
when measured by an\jntiviral assay. 

9. The compositioA of claim 8, wherein the interferon-beta-la is coupled to the 
5 polymer at a site^athe interferon-beta-la that is an N-terminal end. 

10. The compositiohjp claim 8, wherein the interferon-beta-la is coupled to the 
polymer at a site oiVthe interferon-beta-la that is at or near the C-terminal end. 

- ~ IT TTiFc"onffp05ltion orcfamrS, wherein the4riterfemn4)©ta^4s^o«pte44e4he 

polymer aKa site by way of a glycan moiety of the interferon-beta-la. 

i Kr-\^\Z. The composition of claim 8, wherein the interferon-beta- la is an interferon-beta- 
la fusion protean. 

13. The composition^ claim 12, wherein the interferon-beta-la fusion protein 

\ 

comprises a portion\f an immunoglobulin molecule. 



14. The composition of^laims 8 or 12, wherein the interferon-beta-la is a mutant 

15 interferon-beta-la haVing at least one of the following properties: (a) the mutant 

has a higher antiviral activity than wild type inteferon beta la, wherein the 
antiviral activity is measured by viral induced lysis of cells; (b) the mutant has, 
relative to wild type iriterl^on-beta-la, greater antiviral activity than 
antiproliferative activity; the mutant binds interferon receptor but has, when 

20 compared to wild type interferon-beta- la, lowered antiviral activity and lowered 

antiproliferative activity relative to receptor binding activity. 

15. A physiologic^ly active interferon-beta composition comprising a 



physiologically ab^ive glycosylated interferon-beta N-terminally coupled to a 
% polymer comprising^ polyalkylene glycol moiety, wherein the physiologically 

25 active interferon-beta and the polyalkylene glycol moiety are arranged such that 

the physiologically active interferon-beta in the physiologically active interferon- 
beta composition has substantial ly similar activity relative to physiologically 
active interferon-beta lacking sand moiety, when measured by an antiviral assay. 



16. The composition of claim ISAvherein the interferon-beta is coupled to the 
30 polymer at a site on the interferon-beta that is an N-terminal end. 
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17. The composition of claiiVl5 wherein the interferon-beta is coupled to the 
polymer at a site on the m|CTferon-beta that is at or near the C-terminal end. 

TS. The composition of claimHT57wTierein the interferon-beta is coupled to the 
polymer it a site by way of a glycan moiety on the interferon-beta, 

19. The composition of claim 15, wherein the interferon-beta is an interferon beta 
fusion proteiV 

20. The composition of claim 19, wherein the interferon beta fusion protein 
comprises a portion of an immunoglobulin molecule. 



21. The composition of claims 15 or 19 wherein the glycosylated interferon beta is a 
10 mutant interferon beta ha\ing at least one of the following properties: (a) the 

mutant has a higher antiviral activity than wild type inteferon beta la, wherein the 
antiviral activity is measure^by viral induced lysis of cells; (b) the mutant has, 
relative to wild type interferdi^-beta-la, greater antiviral activity than 
antiproliferative activity; (c) mutant binds interferon receptor but has, when 
15 compared to wild type interferor^-beta-la, lowered antiviral activity and lowered 

antiproliferative activity relative t^> its receptor binding activity. 

22, A stable, aq^eously soluble, conjugated interferon-beta la complex comprising a 



by 



interferon-bet^sja coupled to a polyethylene glycol moiety, wherein the 
/ \ 

interferon-beta la\s coupled to the polyethylene glycol moiety by a labile bond, 
\ 

20 wherein the labile bdfrd is clea vabje by biochemical hydrolysis and/or proteolysis. 

23. A interferon-beta composition according to claims 1, 15 or 22, wherein the 
polymer has a molecular weight of from about 5 to about 40 kilodaltons. 

24. A pharmaceutical composition comprising the interferon-beta composition of 
claim 23. 

25 25. A method of treating a potd^tial or developed condition or disease state in a 
mammalian subject with a interferon-beta la effective therefore, comprising 
administering to the subject ai\effective amount of an interferon-beta la 
composition comprising said int^fferon-beta la coupled to a polyethylene glycol 
moiety. j ^ \ 

30 26. The method of claim 25, wherein tf\e interferon-beta- la is coupled to the polymer 



at a site on the interferon-beta- la that is an N-terminal end. 



A is a: 
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27. The method of clairij 25, wherein the interferon-beta-la is coupled to the polymer 
at a site on the interferon-beta- la that is at or near the C-terminal end. 

28. The method of claim 25, w herein the interferon-beta-la is coupled to the polymer 
at a site by way of a glytan moiety on the interferon-beta-la. 

5 29. The method of claim 25,\w herein the interferon-beta-la is an interferon-beta-la 
fusion protein. 

30. The method of claim 29, wWrein the interferon-beta-la fusion protein comprises 
a portion of an immunoglobulin molecule. 

31. The method of claims 25 and\29, wherein the interferon-beta-la is a mutant 

\ 

\ 

10 interferon-beta-la having at lelist one of the following properties: (a) the mutant 

has a higher antiviral activity tH<an wild type inteferon beta la, wherein the 
antiviral activity is measured by\viral induced lysis of cells; (b) the mutant has, 
relative to wild type interferon-beta-la, greater antiviral activity than 
antiproliferative activity; (c) the mutant binds interferon receptor but has, when 

15 compared to wild type interferon-beta-la, lowered antiviral activity and lowered 

antiproliferative activity relative to its receptor binding activity. 

32. A method of prolonging the activity of interferon-beta-la in an in vivo or in vitro 
system, comprising coupling said interferon-beta la to a non-naturally-occurring 
polymer moiety to yield a coupled polymer-interferon-beta la composition, and 

20 introducing the coupled polymer-interfdron-beta composition to the in vivo or in 

vitro system. 

33. The method of claim 32, w herein the intetferon-Jeta-la is coupled to the polymer 
at a site on the interferon-beta-la that is an ; N-tejfminal end. 

34. The method of claim 32, wherein the interf^roH-beta-la is coupled to the polymer 
25 at a site on the interferon-beta- 1 a that is,at oij near C-terminal end. 

35. The method of claim 32, wherein the interferon-beta-la is coupled to the polymer 
at a site by way of a glyan moiety on the inter^pron-beta-la. 

36. The method of claim 32, wherein the interferon-beta- la is an interferon-beta-la 

\ 

fusion protein. 

\ 

30 37. The method of claim 36, wherein the interferon-b^ta-la fusion protein comprises 
a portion of an immunoglobulin molecule. 
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The method of claims 32 and 36, wherein the interferon-beta-la is a mutant 
interferon-beta-Ia haVing at least one of the following properties: (a) the mutant 
has a higher antiviral activity than wild type inteferon beta la, wherein the 
antiviral activity is measured by viral induced lysis of cells; (b) the mutant has, 
relative to wild type interferon-beta-la, greater antiviral activity than 
antiproliferative activity; (6) the mutant binds interferon receptor but has, when 
compared to wild type interfWonrbeta-la, lowered antiviral activity and lowered 
antiproliferative activity relatiW to its receptor binding activity. 
The method of claim 32, wherein the'polymer comprises a polyalkylene glycol. 
A method of inhibiting angiogen&sis in a subject, comprising administering to a 
subject an effective amount of the 'composition of claim 23. 



